T HE cool-season grasses indigenous to the temperate zone are usually classified agriculturally as long-day plants. However, some, and possibly many, of them require some exposure to short photoperiods in their reproductive cycle. Many also require a period at low temperatures which apparently must precede or coincide with the short photoperiods. Flowering is usually enhanced by warm temperatures and long photoperiods after completion of the induction period (1, 2, 3). Poa pratensis is one of the species in which the cycle of short days plus cold followed by long days and rising temperatures is required for optimum flowering (4).
Seed production of Merion Kentucky bluegrass is successful at higher elevations in both northern and southern California but unsuccessful between these areas in the Central Valley. A comparison of climatic conditions between these areas indicated a longer period of relatively cool weather in the fall and spring at the higher elevations. Also the Central Valley region was subject to short periods of relatively high temperatures before the inflorescences emerged. These studies are concerned with induction of flowering by exposure of plants to low temperatures and the reversal of thermal induction by high temperatures.
MATERIALS AND METHODS
Seeds of Merion Kentucky bluegrass were sown in the greenhouse in August or September, transplanted to pots when 3 or 4 weeks old, and moved out-of-doors when well established. Exposure to varying periods of natural winter conditions was accomplished by moving plants from the field at intervals. Desired temperature conditions following outside exposure were obtained in growth chambers regulated to within one or two degrees of the desired temperature. Artificial light was provided from fluorescent tubes supplemented with incandescent bulbs to give an intensity of about 1000 foot-candles for 16 hours daily.
Following temperature treatments, plants were removed to a greenhouse maintained at about 75° F. for the daylight period and 70° at night. Continuous light was provided by extending the natural daylight with artificial light from incandescent bulbs to give a light intensity of approximately 100 foot-candles.
Results of the different experiments which compared temperatures and length of exposure to various temperatures were measured in terms of days to heading, percent of plants heading, number of heads per plant, and percent of tillers heading.
RESULTS AND DISCUSSION
The objective of the first experiment was to study the interaction between the length of the induction period outof-doors and length of exposure subsequent to high temperatures for 1, 2, 4, 8 and 16 days. A 70° F. temperature was maintained during the 8-hour dark period. Temperatures were increased slowly to a maximum of 95° which was reached approximately 6 hours after the beginning of the light period. This maximum was maintained during the remaining 10 hours of the light period, following which the temperatures dropped abruptly to 70°.
Young seedlings were moved from the greenhouse to the field on October 19. Beginning November 15 and continuing at weekly intervals to January 10, 36 plants were brought to the greenhouse and growth chambers for high temperature treatments using 6 plants under each temperature condition. Forty-five days from the beginning of treatment, the number of tillers and heads per plant were recorded.
As shown in Table 1 , the minimum effective induction period was reached by December 20, or 62 days from initiation of exposure to natural outside conditions. Natural photoperiod including civil twilight (sun 6° below the horizon) decreased from about 12 hours to 10 hours 35 minutes during this period. Cloudy conditions on some days further reduced the hours of light of an intensity above the level for photoperiodic sensitivity. Weekly mean minimum temperatures decreased from 51 to 29 and weekly mean maximum temperatures decreased from 79 to 39 degrees during the induction period.
